The plasma concentrations of norepinephrine (NE), adenosine cyclic 3', 5'-monophosphate (cyclic AMP), and guanosine cyclic 3', 5'-monophosphate (cyclic GMP) were measured serially for 2 weeks after the onset of symptoms in 17 patients with acute myocardial infarction (AMI).
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It has been proposed that changes in plasma norepinephrine (NE) concentration reflect the activity of the sympathetic nervous system,6) and that adenosine cyclic 3', 5'-monophosphate (cyclic AMP) is the mediator of the (3-adrenergic effects of catecholamine on various tissues, including myocardium.7),8) On the other hand, it is postulated that guanosine cyclic 3', 5'-monophosphate (cyclic GMP) may mediate the physiological response to activation of muscarinic receptors by acetylcholine as well as cholinergic stimulation.9)-11)
These previous studies suggest that the concentration of cyclic AMP could be used as a measurable biochemical indicator for sympathetic nervous activity, and that of cyclic GMP for parasympathetic nervous activity. However, the intracellular metabolism of cyclic nucleotides cannot be studied in human, the available information being restricted to observations of extracellular cyclic nucleotides. Since cyclic nucleotides can escape from cells, changes in plasma concentration of the cyclic nucleotides could reflect alterations in intracellular concentrations. 12) In this study, in order to investigate the pathophysiology of the autonomic nervous system in AMI, we measured the plasma concentrations of NE, cyclic AMP, and cyclic GMP serially for 2 weeks following AMI.
PATIENTS AND METHODS
Seventeen patients admitted with AMI within 24 hours of the onset of the symptoms were studied. There were 10 males and 7 females from 46 to 81 years in age with a mean of 63 years. The diagnosis of AMI was made by characteristic chest pain, serial electrocardiographic and cardiac enzyme changes. The location of the infarction was anterior in 13, and inferior in 4 cases. Of these 17, 12 patients had no complication and 5 had complications such as shock, heart failure, and serious arrhythmias requiring therapy. During the study patients were given morphine, furosemide, digoxin, lidocaine, and other drugs when indicated, but those who received drugs with known autonomic effects, prior to or during the sampling of blood, were excluded.
Blood samples were taken for the simultaneous estimation of the plasma concentrations of NE, cyclic AMP, and cyclic GMP on admission and thereafter serially at the same time early every morning for 2 weeks.
The concentration of plasma NE was assayed by a sensitive radioenzymatic method devised by Henry et al,13) and modified by Lake et al.6) The concentrations of plasma cyclic AMP and cyclic GMP were measured by a sensitive radioimmunoassay devised by Cailla et al14),15) and modified by Honma et al. 16 ) Normal values for plasma NE were obtained from 12 age-matched normal volunteers, and for plasma cyclic AMP and cyclic GMP from 36 age-matched normal volunteers.
Other serial laboratory determinations included serum creatine kinase (CK), glutamic oxaloacetic transaminase (GOT), and lactate dehydrogenase (LDH) activities until return to normal. In 9 patients, measurements of free fatty acids (FFA) centration of plasma cyclic AMP and that of plasma LDH (r=0.73, p<0.005) (Fig. 7) , that of plasma CK (r=0.57, p<0.05) (Fig. 8) and that of plasma GOT (r=0.63, p<0.02) (Fig. 9) respectively. There was no significant correlation between the maximum concentration of cyclic GMP and those of the enzymes. Furthermore, significant but weak correlations between the concentration of plasma NE and those of plasma cyclic AMP (r=0.45, p<0.005), and cyclic GMP (r=0.30, p<0.05) were found for all determinations obtained simultaneously following AMI. 
DISCUSSION
The phenylethanolamine-N-methyltransferase based assay for NE used in this study is highly specific and more sensitive than any other existing radioenzymatic procedures.6), 13) In the present study, we demonstrated by se- 
